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«, H63- 233783-§-ii«) , Kfirt»f^ffl 
^63- 41421^ii«, 363- 48215-t^«. PI64- 
29313^5>«) . fff«^^.«^R&t&ilf^M (t^Wag 

63-i927i7#iiii) , mmmmi^^ inw^ez- 

152309-^i^fa) . ^rU;P^-f^M {^^Me63- 
17493^!ii«) , asiE^^SEHm^f^ffl (1«MPS63- 
156724#ii«. 1^Mi|[il-29313-^^fl[) 

- 215628^iifft, 1^Ms;^l- 29313#iifi[) ^tif^ 
i^i ig ^ ff^ 6 ;6> (aiCia6, Hiroshina J.Med. 

^IStt4»(^PQQ<^C8lfl:*^ffi^«>T<£('^c:t**t». 

^56*t-5»tt«^0PQQ«:fEffi1-SCi:tt. OP 
tz. 

m:^m^m^^MVtzm^. PQQ^^mt^n 

i^fp^z^mt. i^^m^^zPQQ^ISmtSit. 3I 

> ^^i/T ^ < t t>-««ri6»nu. e 

*c'9#«TT'PQQi:Cne><^<b^tti:«:JSf£:;^F 
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Sci.. 5538^, m49-51H (1989^)) . m 

^•ftV^vja^ y *j >m (OPQffi) d^cn^)^ 
«t£ «r tr C« U r 5 C t ^ v^ ifi U /z. 

Ui&^LT, OPQ (tftE^??-©^ I ^r^^v^TR= 

<t^^?»«Siei6 201 B34) . LA^U<C*^e.. .1 
QQd«fi£M^f *iTV>-5, PQQti. ai?Wfi^t£ 
*rttPQQ^^6*C»ffe», S6fC*J<*:tfttffl'Jc 

P QQi^H»^ffi^«W7 UrcSfctZfi. PQQ 

ffjb^^ <OP Om^Z^Kt^-^ ti^C ^ttly. * 

>^a/<^;u;^ /yn-/:^^;^ ATCC 29475 
(=JCH 2850=NCIB 11375), m ATCC 21275 (=JCH 
2841), m ATCC 21452{=JCM 2842). m ATCC 
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2ig6H=JCM 2843), ^ ATCC 21852 (=JCM 2840 = 
NCIB 11376), 151 ATCC 2I369(=JCK 2844). m 
ATCC 21958(=JCM 2847), ^ ATCC 21963(=JCH 
2848). PI ATCC 21370(=JCH 2849), Wi ATCC 
21372(=JCM 2852). H ATCC 21959. H ATCC 
21371 (=JCM 2853). H ATCC 21957, m ATCC 
21276(=JCM 2854), m ATCC 21453(=JCM 2855), 
m ATCC 21962 (=JCH 2856). HATCC 21704(=JCH 
2857), m ATCC 21980(=JCM 2858). m ATCC 
21439. m NCIB 10508(=JCM 2859). H NCIB 
10509, m HCIB 10510(=JCM 2860). la) NCIB 
10511, 1^ NCIB 10512 (=JCM 2861). K NCIB 
10513, m NCIB 10514, (3| NCIB 10592(=JCH 

2862) . m NCIB 10593, 3 NCIB 10594(=JCH 

2863) . m NCIB 10595, m NCIB 10598{=JCH 

2864) , m JCH 2851(=NRRL B-5458), 3 JCM 
2886. PI PERM P-1692, H PERN P-ie93. PI PER 
M P-1694. PI PERH P-2182, PI FERH P-2184. PI 

PERK P-2247. PI PERH P-2861, m PERM P-2662. 
PI FERK P-2663. ^ PERH P-4036, PI PERM P-40 
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37, m PERM P-4038, PI PERM P-4039, 3 FEHH 
P-4040, PI FERK P-4041, m PERM P-4042 
m PERM P-4043. 

(fiiS^U. International Journal of Syste- 
■atic Bacteriolocy, m38«, »502-51 IM (1986) 

2. >^n7 

/f-n^-fvl/X hD7rx HCIB 10515 

^^<):lf ^ ATCC 31226(=NCIB 11809). 

(fiffl^Si, International Journal of Syste- 
■atic fiacteriolocy^ mZim, 0446-4489(1987) 

/f-n/<^-ri;r>A Ji^Xhn^'xv;^ DSH 
1337(=JCM 2802=NCIB 9399). m JCH 2803(=NCIB 
10409), PI ATCC 8457(=DSH 1340=IAH I081=JCH 
2804=NCIB 2879), PI ATCC 14718(=DSM 1338=JCH 
2805=NCIB 9133), PI DSH 1339(=JCM 2806=NCIB 
9686) a^Xf m NCIB 10409. 
jt^a/i^Ty^V^M. a^^i-A ATCC 14821 



(=JCM 2811=NCIB 9421). 

ji /<{^ 'J ^ u^wTi-M. NCIB 12249, 
PI ATCC 2161l(=JCH 2807). PI ATCC 21612(=JCM 
2808). PI ATCC 216I3(--^JCH 2809), ^ ATCC 216 
14(=JCM 2810). m NCIB 10597, PI NCIB 10598 
(=JCK 2812). m NCIB 10599(=JCH 2813). m 
NCIB 10600(=JCM 2814), Wi NCIB 1060l( = JCM 28 
17). PI NCIB 10802(=JCM 2815) ts ^Xl ^ NCIB 
10611(=JCH 2816), 

^^Uf<^^^)^J^ ifyh^-- NCIB 12243. 
PI NCIB 10603(=JCM 2818), n NCIB 10604(=JC1 
2825), PI NCIB 10606(=JCH 2819). ^ NCIB106 
07(=JCM 2820). PI NCIB 10608( = JCH 2821). N' 
CIB 10609(=JCM 2822), PI NCIB 10610(=JCH 282 

n NCIB 10812(=JCH 2824). 
^i-n/i^T-^J^M. -t )Vi5 J y ^ 2^ ATCC 
27886(=JCM 2833), 

> ^ n /N' 5^ f- y ^ > V 7 >f y * 7. ATCC 
29983(=JCM 2829=NCIB 11561). 

y ^ D /< ^ -r y 7i;if7x>->7. ncib 



12417 *>J;c5 PI NCIB 11272, 
jt^f-uj^pT-'J^l^ "7 h 1^7 lAH 
12099(=ATCC 27329= JCH 2830=NCIB 10815). PI 
lAM 12098(=JCM 2831). PI NCIB 9142 H^lf H 
NCIB 9143. U^XfiZ 

y ^DA^r X y A niXtr- ATCC 21438(=JCH 
2827), m lAM 12823(=JCH 2834). m JCM2832. 
PI NCIB 9141. PI NCIB 9145, PI NRRL B-3449. 
m PERM P-4893. m PERH P-4894, PI FERH P- 
.4895. PI PERH P-4896. ^ PERH P-4897 
PI PERM P-g486. 

International Journal of Syste- 
■atic Bacteriology, J?33^, ti875-877H (1983) 
JSJ;tf»38«, M 124 -127H (1988) fCtmst/;) . 
4. r>ua/<i; it -WiizMT^ 
r>i^uj<^ 9 ~ r^ar-r^^^x atcc 

25398(=CCH 1786=DSH 101=NCIB 9271). PI ATCC 
270e8(=DSM 334). PI ATCC 27069. PI ATCC 
21373 (=DSH 1106). R NCIB 10516(=DSH 2457). 
H DSH 2888(=PERH P-4418). PI DSH 2667(=FERH 
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P-4417), 3 DSH 2668(=PERM P-4418) iSXlf Wl 
DSH 2869(=PERM P-4419). ^t^tftw 
r>iyO/<i^^~ x;ttr- DSH 1107, [31 
OSH 1108, m DSH 1277, PI DSH 2455 iS^lf ^ 
DSH 2456. 

(tfM^fi, International Journal of Syste- 
■atic Bacteriolocy, PSB^, »415-421 H ( 1986) 

5. /\^ ^ if a \£^J^m^zUi-^ 

t^X ^ o\£^ I. 'f)V^U NCIB 9698, 3 
NCIB 9775, m DSM 1584, NCIB 11052, M 
KCIB 9896, m DSM 1566, Wi NCIB 9897, Wi 
NCIB 9899. H NCIB 10099, 3 NCIB 10342(=DSH 
1565) iJ<fctf H NCIB 11053, ^C^tftr 

zh 5 ^' □ tf 'i' A ^f-oiK-^A IPO 14180, 
PI NCIB 10517 H^XI PI DSH 1869(=NCrB 11706). 

Journal of Applied Microbiology, 
»33«, »52l-542H(1987)tc!»ffiL./c) . 

6. ^-y-V h/^'i' -ilf-jK'te 
d^^-9->h/<^r^- :tf--hhD7-f^^ DSM 
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432, m DSH 431, PI DSH 685, ^ DSH 1393, ^ 
DSH1618, ^ DSM 2009 HXX} m DSM 2267. ^> J; 

Y /< ^ H - 7 7 AX DSH 338(=NCIB 
10071). 

International Journal of Syste- 
■atic Bacteriology, SP28«, ^573-58lH ( 1981) 

7. r F*:^:^flltr«T5 

r*>K^:^x / 5^ y y * jcm 6891(=imet 

10945) *><):tf ^ JCH 3712(=PERH P-2664). 
(M^ttSti* International Journal of Syste- 
■atic Bacteriology, %Zm . 50-55K ( 1989) (r 
WftUfc) . 

/<^35/5bX T^-hyy^AV:^ ATCC17441 
(=DSH 85=IAM 12479=NCIB 11827). PI ATCC13543 
(=CCM 982=NRRL B-3784), PI ATCC 19367 (=DSH 
413=IP0 13301=NCIB 8944=NRRL B-3785), CC 
H 1396(=DSH 415=NCIB 9722) *5 i: ^ ^ IFO 124 



42. 

/<^^yi3% r /uiJ V y ^ ii^:^ jcm 7364 
(=PERM P-9282), PI PERM P-9280 iS^tfW\ PERM 
P-9281. 

(ffitt^^i. International Journal of Syste- 
.atic Bacteriology. I?39«, » 116-12m (1989) 

f-;i'/N'^;kX y'<;UX ATCC 8093 (=CCH 1077 
=DSH 506=IPO 12443=NCIB 9113) tS^Xf m NCIB 
10456. 

(Sa^ti. International Journal of Syste- 
matic Bacteriology, «r30^, » 225-420H ( 1980) 
tcWftUfc) . 

/^ayr-a -rV'i- ATCC 35842(=NCMB 
2244),^ 

ji^u7 7 -a ^^i/ii ATCC 33146( = IAH 1 
2458=NCHB 2163), PI NCMB 2162{=PERH P-3622) 
i^^tJ n ATCC 33145, ^C^tfC 



^^uyr-iS xXK'- PERM P-3619, 
FERK P-3620. PERM P-3623*j <t t5 PJ FERH P- 
3624. 

(ffifll^ti. International Journal of Syste- 
Batic Bacteriology, S&37^, ^ 402-406K ( 1982) 
iCWttiU/i) . 

11. X :^ /< ^ -T ^) •UWL\t^t ^ 
Xzi;<^7'^J^M. >^ryy* PERH P-8823, 
m PERM P-8824, PI PERM P-8825. m PERM P-88 
26, m PERM P-8827. PI PERH P-9464, m PERM 
P-9465*i<tt5 m PERM P-9497. 

^d«7ttati. OB eS 63 - 28385^ 1^^. 1^64-510 
77^^«ij^yr^84- 60371^ ^flfwie«e?nT'^^ 

-5 C i: 65 ^ 3lt 6 . 
C *t ^ C9 P Q Q ^ ^ « 1" ^ * ^ 
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Vx'y. e?.^*>'>, r;i'=^->, r7^^<^^>^ 
<c . 



?5ra¥3-2n4281 (5) 
tt. cne.<!5igHi*3<^pH«'Sa0?-r^!ii^3i*''«>i- 

ti. B<^^iJff«-r4JwftioT^««E*<0pH^«fiT 
•r-S^^-C, J&^fflWft'OiS^Wt^pH^^^OpH* 

^Utt 41 C * n r (r> $ P Q Q tt*<^^& 

c■cmv^€>*^«a-r5 ym<^>nmmiiLXitif 
*u<. -eci^ftapK^opQiHtottffltw^^jff^x 

^£t:S»Mtt48^MJ!Jlrt. Iff* L. < (il'-aO^MT 
0.5-lppiiJe^±;6«»* ^:<Ofc«)fr$Jt*$tr^ 

o p Q« (c ^{t-ti- L. 3& n 6 . 
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OPQ (R=H) it{^*Ji^>. hV'fhyr>. ^ 

(R=CH(CH3)2) tt/^'J:^*, 1-y ^;u:/a tr;i/ 
OPQ (R=CH(CH,)CH2CH3) tt-fVa-fS/^*. 2 

-yf-/i/:/atr;i^0PQ (r=ch2CH(ch3)2) 

yV*. >^;i/OPQ (R^CH,) ttr^->&, 2 
-*;nK*'>xf-;i^OPQ (R^CHjCHjCOjH) 

2-*;nK*'</l/X^;^0PQ (R 

rCH^CHjCONHi) 2->^;^^2^x 

^;uOPQ (R=CH2CH2SCH5) ti^^aT^V, > 
•:;;uOPQ (R=CH2-0) ti7 xn;i.r ^->«r. 
5b;nK:^i^y ^;i/0 PQ (R=CH2C02H) T X /< 7 
^vtt*, ;uy ^;l/0 P Q (R=CH2£nH 

PQ (R=cH5K;;;;jf) (it:x^i^>«:, 4-r5>':^ 

^;l/OPQ (r'^=(CH2)4NH2) ttVi>'>*. 3- 

JitrU. 5&fife?nr;OPQSI«:-J.««^?1i:/ca. 
JifBtt;6»^<00PQKO^I«. flf H (w a >ir 

fflaiifiij ^iFo pQffi«:««-r5«j?tm 

«E «r ffi -6 ;^ »f 6 n ^ • 

OPQffl«r^ai»«*r4^i£fi-:>t^T*bfrrA 
«tt>:cifojftflift<c etffr h y ^ a afittt. 

T. e Fd*C^> f^/uOPQfi*jtR*-^set£ 
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r: >? y -/a tT/l/O P Q (R = (CH2)3NH(iNH2) (i r /l. 
:^x>4. > h > ^;uO P Q (R=CH2SH) 

K Ko^^i^y ^;uO PQ (R^CHjOH) ti. 
^««[{r-t y >«:»iUn t. Sf£;pH^r2-6i:-r 
tK^f)^6il. fta<CpHtt4'-6T'*^. SiSpH 
j658*«^5Ci:tc J: 9. OPQ (R=H) 

4- e j:n4^i''<>i^'/l'0PQ (R=CH2-O-0H) 
tt, ^«iftfC^ai>>«:«^lmU. JRir^pH44'-8i: 
r-SC^tr^ fl:a<tpHti6-8T**. 
SJSpH;6«8«r«x.5Ci:(r J:*3 0PQ (R=H) d^tf 

^ 19 ^ • 

pH2-5)ir if c^fipH T O P Q )S ^ ^fi^ ^ -fr 
^^£**vfcO PQ)i*5jg££;^fi^ift4'T'ttirai»i: U 

ae^i^jiiD u r o p Qm^fz^^iti^u^i^trz 

Q SI <!I> K <^ & t X « «E iR ^ U it la ^ -ti: S « 

o p Qs<??@j|R*ti csi-t-r 6. 

ifiti, O PQS«r^«;fctJai^«r, fctxff. r 

>:ct: Kai^x>^;t/OPQ)S$'Si>*Ut::< ^^^^ 

la^aa&iiur, -try r-rv ^c-io (m& 
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fa «^ ^ t ^ 5 55r & * 5 V ^ (i ^ a pa ^ a a K fa ^ 

r 5 C t? * ^ « J!& ffl «f ^ * n «l fC «!l BR < 
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^^^^ h;!/, h;ui><>;c;j[ft^*f<c 

C P Q Q <i: tf O P Q SH jfe » i) J: Cf » » 
(1) it^n^PLfk 

(DSPF-lCR^'i'X *t, 5fl» 
X y/v'-R) *r, PQQ * 2NaiJ,fctfOPQIS 
Xlkt^ 0 20. 40, 80, 160^^i:Jf200ig<O-e 

OPQjK^UTtt, OPQ, 1- >^ ^;i/ra tf-yi/O 
PQ, 2- y f-;i^^;rf*i^;i/0 PQij.fct^'^tVv;!/ 

PQQ-2Na 20««/kta-^*J ^tf40«£/kK& 



m^tlSL^ii C5200ii«fl:^ T'SE ^ gqjE C L 
PQQ - ZN a <0 L D5ofi**j70Bg/ks^ X T' 

O PQJHTtitfeTt^^ U'^jrd* 

(2) s p F - r c R -^^ it, 5a» (^--v-^u 

X y/<-«) tC. OPQ^r-r *jr:;Mkg^ OO-U. 

o.2«, o.4£, o.8fi* 5v^ttl.2co-en-en^rK]!^ 
ft^t, HBM, 25icri3isrL.rc. <cib\ -ci^ii 
8Ei:U/;, 0 PQ0.1-0.4ga^r tt-r-^T^^ 
•>;;^i&55Et-^r. 0.8gT'tt2eS, 1.2£Ttt6EJ&5jE 
tUf:. LDsott**Jl.Og/kg^'i?;^"C*^fc. 

(3) S P F- I CR-r'^;^ tg, SiSfi^ (^r-;t/ 
X tc, O PQ* vjr;^ikg^ 0 1.0k, 
1.5ci5'5v>tt2.0g^'t*t^tvfiaaJ?.U, 14BH. 
ZSICTflWUrc. -»H8Ki:Ufc. 

®-'a)<^|g*<t 0, OPQJSttPQQtwit-iT 



(2) ffStfi 

UT, PQQ-2Na*j<i; 

PQQ - 2Na«raE-5-L^c-r'>;^<OSj&»e»ti«2)5^ 

\tWit^lktttStitj:t--:>rz. rtiit>*>, PQQtt 
'^m'Q^.t'^nibhtitztK OPQ)ST'ti»fi^ttdi££ 

(J[?lT^e) 
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» 1 « (^<7>i) 





& ia Q R (Q) 

1 2 3 6 7 8 10 13 14 






P00-2Ha 
20>c/kc 
40Bc/ke 
80ac/kc 


3+ 4* 4* 3+ £ ± ± ^ - 
4* 4+ 4+ 3* + ± - - ~ 


OPQ 

20ic/kc 
40K/kc 
80ac/kc 
I60>c/kc 
200u/kc 
400ic/kc 
800ic/kc 
lOOOat/kc 
IZOOaj/kc 




OPQ 
ZOae/k{ 
40ae/kc 
8aae/kc 
I60ac/kc 
ZOOac/ke 





:t 0 . 1 0 g /<« 

+ n 0.25 K /dtt 

+ * 0.50s /dtt 

+ if 1.00k 

+ « 2. 0 O g /tW 
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mis ('t<^2 ) 





H B ft (B) 
1 2 3 6 7 a to 13 H 


2-/mf*0PQ 
20Bc/kc 
40ac/kc 
80ac/kc 
I60ae/kc 
200ac/k£ 




^":'S''*OPO 

20B£/kc 

40ac/kc 
80ac/k£ 
160a£/k£ 
200Bc/k£ 





{<) ^^n^^mtmm^zLx. pqq-2n 

K5RffiS«i5<ttf ^ > (Creatinine) ^ 

>!r CO ii 8 G5 <^ <I T iffi: L. . 

PQQ • 2Naa!-5-T't±, ^^;^=l - X cO :^ ifi 'i: «t 

(J^:tT*6) 











(Bc/kc) 


(■e/<tS) 




(afi/dC) 




78 


24 


0.8 


P0Q'2Na 20 


70 


25 


0.8 


40 


60 


110 


2.3 


80 


57 


130 


3.4 


160 


35 


139 


4.2 


OPQ 40 


90 


25 


0.7 


80 


86 


23 


0.8 


160 


90 


27 


0.7 


200 


85 


28 


0.8 










OPO 40 


87 


26 


0.8 


80 


104 


22 


0.8 


160 


87 


27 


0.8 


200 


66 


27 


0.8 
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\ m^f tut f 


(■S/d2 ) 


(oe/dfi ) 










OPQ 40 


96 


26 


0.8 


80 


88 


26 


0.7 


160 


97 


26 


0.6 


200 


72 


26 


0.7 


A">^'AOP0 








40 


90 


23 


0.7 


80 


87 


23 


0.7 


160 


87 


26 


0.7 


200 


84 


25 


0.7 



(a) «.tt«ttKift^^flft(C UT, OPQ^rlSO 
■E. 300ie. 400ie« V^(t600B£/keKffi^^•^L. 

«^«ga^RiJ l^T^-> (Creatinine) ^: 
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(aE/d2) 


(■£/ac) 


(ne/dC) 


mists- 


105 


28 


0.7 


OPQ 150 


106 


32 


0.8 


300 


80 


29 


0.8 


400 


94 


30 


0.8 


600 


74 


34 


0.8 



1 

fi^/cOtC, (NHJ2SO4 3c. KH2PO4 1.4 
e. NaiHPO^ 2.1g. «£S04-7H20 0.2g, CaCl2-2H20 
30iB£. FeCtH^OT'XHzO 30b£, MnCl2-4H20 Sng. 
ZnS04-7H20 Sag. CuS04-5H20 O.Sag, 
fifg 4o£. /n'> h-r 4h£, 
> 20m ^5 J:tF> ? / -;H2nfi?rSlilx. pH;6« 
7.nrWfiE^ nA:itt200iiA^l 2 

C nj: fiJTJE ^« >:c^% ^: ffi T30r T 2B M 15 

U-oX. ««9Si63Btft*r^«)ff«r»/i. 

c:n<pCO«l6jff«r^tL-r*l2^^L, -5^trtiy 
y '>>^0.3£/2 i:>:c$^-5^lraL. pH8.5(CliK 
24^M. 3Ot:r'0t5fiaUTOPQ5E^£tt$' 
^^-l5\Z\t. L --tr y >«r0.4£/ 2 i: Cc 



6<i:^ifeiDU, pH4.otrttKt, 30x:r'24B§M, ig 

:<j5A:YMC ODS A- 302 

(4.6nn^ X ISOnn) 
SHtt : O.IK KH2PO4. O.IH HCIO4/CH3CN : H2O 
= 1:9 (pH 2.5) 

ffia : l.SnA/iin 

«i;fiS : J&^S PD- 6 A V 

UV-VIStS^aiS (259na*i J:Cf420no) 
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tB4« 1 ) 



m » 


OPQVffft 

(is/ 8 Jifitt) 


th'D^S'/MOPO 
(■c/8 ±fitt) 


tt 2D « 


^*9^y (pH8.5) 


L-t9> (pH4.0) 


ifUA'fkl ATCC 29475 
r^^m ATCC 21275 
ATCC 21372 
ATCC 21371 
ATCC 21704 
RCIB 10510 
?m P-4036 
PE8H P-4039 
PERK P-2661 
PERH P-2247 
PERK P-2162 


1 ooooo oooooo 


0.1 
0.1 
0.1 
0.1 
0.1 
0.3 
0.1 
0.3 
0.2 
0.4 
O.I 


ifkKAX NCIB 10515 
ffaVQifl ATCC 31226 


0.2 
0.2 


0.2 
0.2 


^fPA"*TV9A OSK 1337 

ini-unyx kcib io409 


0.8 
0.7 


0.7 
0.7 


^fOA"»y991 ATCC 14821 


0.7 


0.7 


ifPA-9f9^i KCIB 12249 


0.6 


0.5 


ifon-9f11i RCrB 12243 


0.6 


0.6 


ffUA'9i*)1k ATCC 27886 
1 i*8"/7<51 


0.5 


0.5 
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04S (t«>2) 





OPO VSI ft 

(■c/fi 


(■(/ 8 JiStf) 


tt in ft 


^"9» (pH8.5) 


l-tn (pH4.0) 


^fDA*l799i ATCC 29983 


0.6 


0.6 


^fOA"*f9n NCIB 12417 


0.5 


0.5 


^fliA-fT9n UK 12099 


0.8 


0.5 


^fDA-*f9n PEBK P-g486 
IXK*- PERK P-4893 


0.7 
0.6 


0.7 
0.6 


ryJfDA"#>- ATCC 25396 
r*i7fOX ATCC 21373 
KCIB 10516 


1.3 
0.9 
0.6 
0.7 


1.2 
0.9 
0.5 
0.6 


TvJPA"?^- DSK 2455 
lit' • 


0.6 


0.6 


AY*Hiit'9i NCIB 9775 


1.4 


1.4 


A-r*l?ac"9i IPO 14180 
ifU'yk NCIB 10517 
OSK 1863 


0.5 
0.4 
8.2 


0.5 
0.4 
8.1 


^1>i-n'9*- DSK 432 


1.4 


1.3 



B tt 


OPQVaft 

(■e/8 ±a«) 


CK"B^V/f*0P0 


tt DO ft 


♦ "9i'> {pH8.5) 


L-fr9> (pH4.0) 


<t>hA-J>- DSH 338 

77A'X 


1.2 


1.1 


A*53ia* ATCC 19367 
f'-^97/*>)l IPO 12442 


2.3 
1.8 


2.2 
1.6 


fiA'fhl NCIB 10456 


2.5 


2.4 


i3A-??90A PERH P-8823 
PERH P-9497 


1 0.6 
1 0.8 


0.6 
0.6 



S04'7H20 0.2k, CaCl2-2K20 30i6, FeC6Hs07-XH2 
0 30ac, HnCl2*4H20 Sng, ZnS04-7H20 5b£. CuSO 
H-SHjO O.Sbc, hr->^iJf^^>'^ ^ 4Dg, 

Ti^K*-^;^ ^^J')ti JCM 68914:3 0 HI 

r 5 4:0.36/ fi i: <c5<J: 9 ?fe:(lD U. pH 8. 

3»fiDU, pH4.0fClIfiE L. 30t:T'24^M, iHlCJg 
C *t 6 <?5 IS ^ « ^ ift • ^ «l U T ± fi « «: 19 . 

-tiott'fc'^ ins o PQSft 4 89:^1/ fc. 
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tt*12*fc?)C, (NHJ2SO4 3g, KHjPO^ 
HajHPO* 2.U. H«S04-7H20 0.2s. CaCli-ZHjO 
30ig, PcCfiHsOT-XHjO 30it, KnCljMHiO Sic Zn 
S04-7H20 5«e. CuS04-5H20 O.Sig. \£jt^> 20 

p s*jJ:t;> f y -;H2rf«r««u, I2or;-e20:j> 

ni2«fL/. -^OtftC. NazCO, lOfifi % TfclSift « M 

i}Vy^)i^% JCM 7364«:3BM««L, ^Utt 

-t >^0.4e/1I ir'ScSiid^tot. pH8.5tcHS 
301CT24fi?Miii?UT, OPQSl£;^«tt * » ^c. 
L - -fe »; > «:0.4g/fi i: S <J; 5 & 
iWL, pH4.0tCllSb. 30lC"e24^Mfti?UT e K 
D $^ > ^ ;U O P Q ^ « »E «r . 

5 l5JC;5x-f . 
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«*12*rc»J*w, (NH4)2S04 3.0£. KH2PO4 
1.4t, Na2HP04 2.U, MgS04-7H20 0.2£. CaClj* 
2H2O 30ac. PeC6Ks07*XH20 30bc, HnCl2-4H20 5b 
ZnS04-7H20 S«E. CuS04-5H20 0.5»k, > / - 
;H2ift4«JWL.. pfl*«7.Ucfll»5Fnfc^ift«:feffi 

0.5c/fl i:<c<5<fc^ lenou, pH8.5*ra» 
L, 301c:T24^Mlil?LTOPQSl£:^«»^» 

<fc^»2lIlL. pH4.0tCllfiL, 30-C-e24^W«J^ U 



IB 5 A 









1 










m 






(■c/8 ±a«r) 


2 




i/^f*n>,pH«.5) 


(L-t»:',pH4.0) 




JCH 6891 


0.3 


0.3 


3 




(L-t9>,pH8.S) 


(L-t9>rPH4.0) 




JCH 7364 


0.5 


0.4 






CL-XH-y.pH8.5) 


(D-t»>,pH4.0) 




ATCC 35842 


6.3 


6.2 










4 


KCH8 2162 


5.0 


4.7 




ATCC 33 U6 


2.8 


2.4 




ATCC 33 145 


7,2 


7.0 




ifttJT't' lit' • 


! 






FE8M P-3623j 4.8 

! 
1 


4.6 



tt* (NH4)2S04 3.0e. KH2P04 

1.4g. Na2HPd4 2.1c, «cS04'7H20 0.2fi, C3CI2* 
2H3O 309£, PeCeHsOT'XHzO 30ac. HnCl2-4H20 5i 

ZnS04-7B20 5ic. CuS04-5H20 0 -Sne^B <fc t5 > 
/ -;u8b11««JRU. pH25S7.1(rn»5f tirti«200 

B&*i fi SHfty 7X A*t, i20x:T'Z0^>m« 

CtvfC A-r * 5 □ tf r> A y^l/:/fU NCIB 
9775«rja5au. 30X: T a - 1; - x - :^ - T? 0 
teft22O0/:^<DlHlfcfi»^«Ur» t^ttfc. C*^ 

«*lfi*fcOtC, (NH4)2S04 l.Ot, MeS04-7H2 
0 l.Oe, KHiPO* 1.4g««j|IU/=^iftl52 *30 2 « 

ttTfclOrfafefi 0 fw, PeS04-7H20 75at, ZnS04*7 
HjO.lSOie. CaCl2-2H20 ISOae. NaCl ISOae. Nn 
S04*4-5H20 45bc. H3BO3 3ac. CuS04-5H20 1. 
5 CoCl2-2H20 l.Sic. KI l.Sag. (NH4)6Ho70 

24 -4820 i.smg^mmvfz^^^^ji^mm^^mvfz. 



30 5 «ie«fl(OiaKA^30"C*w®TL/c&, Wrt 
SiK»3OO0/:^JT«^¥L.•p-:>i£«3Ot:, ^«ifl[ 

aio, igjittt*i<o> if y -;p»«;&«o.i'-o.5S:ft 

10BW1$«U, *<r<0^««rt<?)««ttJr (1) if 
90c. (2) L-i:'J> 120s. (3) D- 
Hr V > 120£, (4) L-;^U3r-> I50g. (5) 
D-XU;d'-> ISOfi. (6) L--/ay> i 
SOg, (7) D-:/ny> isOg, (8) L - f- d f> 
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> 210e. (9) D-^0'>> 210£. (10) L- 
hyy^h7r> 240g. (11) D- h y^h^r 

> 240e*5<taf (12) ^ y > ^;i/r 5 ^igBttfiTS 

tcnfflsu<c*«6* ec24^MSi£;*fT-:>rsi£;^ 

96^ 





(le/fl JKJ^:^^«) 


(1) 


1 6 8 


16 2 


il! 


1 6 0 


11! 


15 4 


1 5 5 


(6) 


4 4 


(7) 


5 1 


!l! 


10 5 


9 8 


il?! 


12 6 




117 


(1 2) 


1 4 3 



A DSM 1869 i:mmLrziSk^\t. 3SK£M5 
iiPlttUrUT, 7»tfD302 «^««T'10aM^«L 
fz^mmiz. yji/V* (1) 4.5c, (2) 9.0g, 
(3) 15. Oe. (4) 45c, (5) 75e. (6) ISOgts ^ 
Xf (7) 225c*-en-r*t^3!niL, >Sl6jd[^^pH«r8.0 
(r<t6^3tlI«S5Uncd5?,$etr5^M^««:tT^ 

!57^ 





OPQSilft 
(bc/s jgfS^^jft) 


il! 
\i\ 
i?i 


2 5 8 

2 9 3 

3 0 3 

2 9 8 

3 1 0 

2 9 8 

3 1 6 



y^niK^A DSM 1869Olill«:8S(O30 2 g 
tg||«T10Braf7>:t -p/c. 

-t^Oa, «->ir<39l$a8lff<;5>^«tt'^pH$r (1) pH 
3.0, (2) PH4.0, (3) pHS.O. (4) pHB.O, (5) 
pH7.0. (6) pH 8.0. (7) pH9.0 *J ^ (8) 

pHio.oiiu. ir^)i.>2Qtik^^<o^^^^<of%m 

^^fz. 

« « to jg i6 ^ ^ «t ^ <^ i * ifi :^ « U T 
^hfitz±,WtSL^<OOPQ&i^^rfnV, (1) - 
(5) troVNT, Sfc;^^j«OpH^8.5(ClHiaEU/i 

^n-rnm8^fwntr. 
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D H 

p " 


(ig/fi jcmm) 




(B)pH8.5Frnse^ 


(DdH 3 0 


12 


202 


(2)pH 4.0 


179 


235 


(3)pH 5.0 


298 


296 


(4)pH 6.0 


293 


304 


(5)pH 7.0 


300 


301 


(6)pH 8.0 


298 




(7)pH 9.0 


294 




(8)pHI0.0 


260 
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y^azK^A DSM l869<OiS««r8»<^30fi 

^■<0», ^4t<D^mn<r>KS&m(OpH^ (1) PH2. 
0, (2) pH3.0, (3) pH4.0. (4) pHS.O, (5) 
PH 6.0, (6) pH7.0, (7) pH8.0. (8) pH9.0 
(9) pHlO.O i: L~irO> A2i^^^(Di^m 

# ^ « ff CD j£ IS ^ ^ « -e <35 * * iS . ^ it u r 

tz^. •A*L^'$^mVtziA^<Di^fBtm^<DOPQti^ 
r/t Ka + e^y f^^^OPQtt^rieg ^ (1) (2) 



m9m (1) 



P H 


O PQSfilS 




(B)pH8.5(:fffaEti^ 


(l)pH 2.0 


3 


20 


(2)pH 3.0 


5 


49 


(3)pH 4.0 


7 


51 


(4)pH 5.0 


11 


55 


(5)pH 6.0 


146 


149 


(6)pB 7.0 


258 


260 


(7)pH 8.0 


283 




(8)pH 9.0 


280 




(9)pH10.0 


258 





pH 


th"D*yifA0PQS8lft 




(B)pK8.5fwnfitl^ 


(l)pH2.0 


10 


120 


(2)pH3.0 


15 


187 


(3)pH4.0 


149 


281 


(4)pH5.0 


272 


270 


(5)pH6.0 


253 


243 


(6)pH7.0 


98 


101 


(7)pH8.0 


50 


49 



>^DiK^A DSM 1869C5«««:4»CD30C « 
^^ff-ClOBMtT^Co/h. 

20X;. (2) 30X:. (3) 40X:. (4) 50r, (5) 



it ^ « <!o o p Q » a ft «: » 1 0 » 5^ -r . 





OPQVSlft 


(1) 


2 or 


2 5 3 


(2) 


3 or 


2 9 4 


(3) 


4 or 


3 1 7 


(4) 


5 or 


3 1 7 


(5) 


7 or 


3 0 0 



PERM P-2247* ^« U fc. ^«M*64H 
I^jfefi^ X 3 

(NH4) 2SO4 3k. KH2P04 1.4g, 
NajHPO* 2. It. «£S04-7H20 O.Zc CaCl2-2H20 30 
PeCfrHsOT-HiO 30ifi, MnClj-^HjO Sag, ZnSO^ 
•7H.0 5bc, CuS04'5H20 0.5 agt^^Xl/^ ^ - 

fi«3:A7 7;^3(wAn. 120rT20^M«fiL, 

cttfr A-f * ? o t*'^ A NCIB 
9775* jSaU, 30r T a - ^ y - i/x - :^ - Tia 
C ft 2 2 0 © / CO ® fi a ^ « C <fc o T » 6 it /: 

8 (NH4)2S04 U. HeS04-7H20 

Ic. KK2PO4 1.4t«:»ftlUrc^%152 «:30» «^ 

ttTfclOrf^rr 0 PeS04-7H20 75ac* ZnS04-7 
H2O ISOat. CaCl2-2HiO 150»£. NaCl ISOaj. MnS 
O^-fl-'SHzO 45tc, H5BO3 Sat, CuS04-SHi0 l.Sac. 
CoCli'ZHjO l.Sat. KI 1.5at, (NH4)6Ho7024 • 
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nmmi i 

Vy^i3>^ ATCC I9387«ri&« L/fc- 

ftial/, ^IlittOpH^rS.OtCllSEKc*^ 6Sf£;«:6 

^ IB T JS It^ ^ * tt * ^5 . 
Sl£;^^jti[<0OPQ^0»8lft(i. HOag/fi-r^^j 

* ATCC 33146«r^«Ufc. ««08<&10a B 
pH«r8.0J;li«L<C^« e.Sl£;*6^Mt7^TSCv^ 
jRi6^«?«<0OP Q<?9»9lfl:ttl63 at/ 8 "C * 

4H2O I.5ag*««t ^ ^^^;b«tt*«Eff Ufc. 

30 fi §^llfl<?DiaKi&^30r trfi;T U/iSfc. strl2 
(0«rt*59^*fwCc^5 ;r-"7;l'^SttlOafi*MaSf6lJtw 
mix.. $ 6tzr>^-r;^c«:ilft®d??fC»ftlt T. 
$ll»£OpH$:6.8(rnSL/c. 

Z0^mf9Piiz. y y -;L/*i50iA^^<ttffltJE 
coa#tt200.A*Jfta«J*c2inx, iittttlOJ/:^. 

@c»300i3|/^r'«#u-:)-p. fi«3or, r>^ 
- r * * im L <c * 5 6 « « flE o p H * 6 . 8 *c <i I* u ne 

ft£*0.1-0.5£ft%{llil$ l/f:. 

C<0^5tc:^m\ZJiO. 2^<^305 T 
10BM««t. *>^CD«««rt<0^«itt<OpH«:*S 
fit?4.0CH«f L./c<0^, (1) L-iryv 120t 
/ISfi £<fctf (2) D -ir y V 120t/15S i: 5 
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r- 2 4 ^ H Jg ^ <c -P T S IS ^ « » . 



|l« No. 




(1) 
(2) 


140 
137 



CUT, 308 «^««T'10BM««U, ^c;3fifc. 
l^f«tt<OpH«r4.0(C«»L. L--t y >^42g^to 



JIBfl ^3-294281 (15) 
912^ 





imt/ 2 RSi^^Am) 




3 5 




10 9 




17 7 


1 O^M 


24 0 


1 4^W 


2 6 2 



^mm 1 5 

yf^QA'^yPX PERH P-2247(01& 

M*30fi «^«WC4aMJf ^cofc. 



L-t >4Ze«r^lni 6^l« ft. «r <c W 
fiv^^tt^rJ^rc. >g££:^fi£tt<33pH^7.0JCM»Ur; 

^MEfiQl 6 

»ttE*SEMU/c>;i^tillteW13t Piaitw UT. 
/<'7^yi}y^ ^:=.hV7^i3>^ ATCC 19367 

<omm^zo2 s^nffT'ioB Manure. 

igf«fft*'O^«ittOpH«:6.0fwl«fiEL. 

tttt, Slcl^lftitflfl Afc llOasT^r^f:. 
1 7 

-9-7 i/* ATCC 33146*30 2 «^««T'10 

-ttoa, ««fl4>osfr.i«<^pH*4.otciifiu. 



fc. ^^^;^^«tt^pH^r7.o^rl^» tr-at, 

v> ^;l.O PQ<0»9lftfil ff ^/i 0 142beT' 

Il£69t| 1 8 

;(^aiff7A DSM 1869(0 igfjl * 30 fl «r 

>5^200iiA-5o«rifi 7;^=itwAn. 

?/«*0.6 c^OftftlL, NaOH*^^r^(J:HCl«:li 
v>TpH 4, 7*iVMi9i:L, 30X: T- ft $ i*- <c 
e 24^IVIjRiS4rf7^TSi£:^«tt«r»fc. 
#7 7X3<Ofil£;^^»<OpH*7.0tc:II»L/ctt 

tt«r-ttt-enflfl3^fr35T-r. 
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No 



1513^ 



jK. «C* pn 
4 


7 


9 


204 


322 


309 


144 


185 


Its 1 


145 


177 


244 


150 


239 


243 


139 


213 


280 


101 


131 


138 


142 


222 


217 


232 


305 


303 


201 


379 


319 


79 


147 


113 


14 


220 


215 


115 


189 


40 


89 


181 


68 


89 


68 


5 



X-OPQ: ^fi^ti<o^lji\r X JWi\zn\Z^ir^m% 



15Gfl ¥3-294281 f16) 
»j&nr 5 /Bti:3i*iS1-« X-OPQ 





X-OPQ 


A ~ U */ 


OPO 


L / 7 — ' 


y^/VOPQ 




l->tfAifAOPQ 




2->tf*7'ot'rt0P0 1 

1 




l-/^A7'Bt*i>0PQ 




2-XfAf*ifA0P0 




2-***'^i'i^A0P0 




?-*AA~?'(Ai^AOPO 




A">jf"AOPO 




SAi'^i'^fAOPQ 




iAA"t^Jt>tfAOP0 


L-7J>*'=> 


3-^"7=j'"/7'Ot*AOP0 




4-'f5rv"'M;t^(tOP0 




4-75/7"fJVOP0 



1 9 

$te«l8-C«(r^/cP00^W^««i:K ti&«tt^r 
200rf-:Jol2ffi<Ol fl!SHA77X=i('A*^/c. 

L--fe y ^^sv^ttL-i'Xr^^ y^r^-^i-o.ec-cyo^ 

jtoU. Na0H*5V^tiHCl*^t^TpH*4, 7*S(.Mi 
9i:U, 30X:-e»a?-ti-<c*«6 24^HjRl£:*f7-pr 

4^ 7 7 X a <?3 S ^ ^« <0 p H 7 . 0 W fi L & 



^14a 





$ 2n] 






No 


SX&PH 










X-OPQ 








OPQ 


1 






lis 


34 


2 






291 


13 


3 






311 


3 


4 






11 


91 


5 






45 


209 


6 


l-fn'/y 




157 


59 


7 


l-t^)y 




13 


182 


8 


l-V)y 




262 


66 


9 






309 


10 


10 






5 


5 


11 






45 


58 


12 




9 


26 


10 



ftirar ^ y ft 


X-OPO 


L-fury 
i-v}y 
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3?«5«2 0 

t Ur »/cOP0^WSld;;itf * 12.000 XeT20:5>MiS 

#>!r 50«fi-:^-p«:HCl^ffi V^T, pH 7.2, 6.5, 
5.7. 5.0. 4-7, 4.2. 3.7. 3.1. 2.6. 2.1. 1.5^^ 

j;tfi.o*:neb. fiiar4^wflcaa, i2,ooox 

L/rte**lll5Sf:^1-. OP0ttpH4JeiTT'a:i3t 
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P H 




7.2 


284 


6.5 


285 


5.7 


272 


5.0 


288 


A 7 




4.2 


191 


3.7 


66 


3.1 


24 


2.6 


14 


2.1 


7 


1.5 


12 


1.0 


15 



4« o $ ^ ft » « c i: i« rT «fi T * S . 



^ 1 M(r>m^ 

©Int.Cl.' .^SlJIB^ )Tl^^ffi#^ 

//(C 07 D 498/14 
209:00 

263:00 7624- 4 C 

215:00) 7019-4C 

f25fe1fl±?ft @¥2(1990)2>^28B®B3^( J P)(S)^SI ¥2-28907 
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